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GLOSSARY

Ammoniacal Nitrogen (AN) - an indicator of crganic pollution

from human and animal wastess.

Biochemical Oxygen Demand (BOD) - dissolved oxygen needed by

microcorganiems to break down organic waste matter in water.

Riodegradable ~ capable of being broken down by bacter:a into
basic elements and compounds. Mest organic waste and paper .o
biodegradable

-~
Degradable pollutant - water or soil pollutant (suuch as

crganic wastes) that can be naturally broken by natural

microorganisms

Detergent - synthetic., organic, ligquid, or water soluble
cleansing agent that has wetting-agent and emulsifying-agent

properties. Unlike soap, detgcgents are not manufactured from
Il =

tats and oils.

Dissolved Oxygen (DO) - extent to which oxygen occow s
digsolved in water or wastewater. It is usually expressed as

concentration,in parts per millien, or percent of satuwration.

<
Ecnlogy - study of relationships of living organisms with
ewch other amnd with their environment, study of structure and

function of nature.

mgary Sl S
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Effluent - any solid, - liquid or gas that enters the
environment from a point source but usually restricted to
liqguid. Generally refers to wastewater from the LEWAGS

treatment or industrial plant.

Environment - aggregate of esternal conditions that influence

the lifte of individual organiaem or population.
r

Eutroptication - condition of high nutrient enrichment 1 an

equatic ecosyetem, supporting a larger amount of eqguatic
é-.
lite, which depletes the oxygen supply.

Hardness - condition of water, caused by dissolved calcium,
magnesium and irons such as bicarbonates, carbonates,

sulphate, chloride and nitrates.

Heavy Metals - group of-metallic elements with relatively
high atomic weights. They i%tluﬂe MET CUIrY , iron, cobalt,

cadmium, lead, nickel and a number of others.

Lagoon - in sewage treatment, pend in which sunlight, algae

and oxygen interact to restore water to a quality equal to

effluent from a secondary_treatment plant. .Q

|
Meth&lene Blue Active Subtances (MBAS) - invariably refers to

-

synthetic detergents

Nitrate (NO3-) - negatively charged chemical group consisting

of one and three o:dygen atoms. A major component of some

chemical fertilizers.
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pH ‘= numeric value that indicates the relative acidity or
alkalinity of a substance on a 0 to 14 scale with neutral

point at 7.0. Values lower thanm 7.0 indicate the presence of

acids and greater than 7.0 the presence of alkalis

Primary treatment of sewage — treatment in which large solids
like o0ld shoes and plastics are screened out and sewage 12

allowed to =zettle in a large tank for a few minutes.

Runof+f — lateral movement of nutrients ftand soil to surtace
waters. L
Sanitary Landfill - dumping process whereby garbage or other

refuse is covered with soil, thus controlling smells, rodent
activity etc. and speeding the decay of organic subtances.

~a -

Secondary Treatment - secanﬁagy step in most waste treatment
systems 1n which bacteria consume the arganic parts of the

wasztes.

Septic Tank - underground tank that receives waste water

directly from the house. The bacteria in the sewage decompose

the organic wastes and the sludge cettles to the bottom cf

the tank. The effluent flows cut of the tank into drains or

percolation field.
L 3
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.
Turbidity ~ in water cualits, the esprecsion of the optical
praperty that causes light to be scattersed and absorbed
(Evpressed i twrbidity umitsl.ihe frreladity in water is
Caused -by suspended matter, gurh a8 Tlhas. g Ih farely
divided organic and inorganic oatter an i CrostaGElo

organismo

L

Watershed - land area from which water draine toward a common

water course in a natural basin.

;.-_.’_
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TABLE : 1

SOLID WASTE BOD LOADS FOR KLANG VALLEY, 1985

District Population « BOD, Kg/day
rFederal Territory. 1.207,000 1,375
Petaling - 454,000 - 442
Kiang ' 324,000 315
Gombak 240,000 234
Ulu Langat - 240,000 234

PO T TP g el
Klang Valley 2.465,000 2.400
Note: Assumed 1 tcon of putrescibles generates @ 80 kg of BOD.
Therefore 30 tons of putrescibles generates 2.400 kg
of BOD. '
%‘- -
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TABLE: .2

MAJOR POLLUTING INDUSTRIES IN KLANG VALLEY

. CATEGORY i\ Industry . FLOW : LOAD (Kg/Day) :

: . REF NO . (cu m/day . BOD ‘ 58 . AN :

. Breweries, : 2 i 2315 . 6250 4630 : 14

. p 6 : 70 H 857 . 6 : - :

! ' 3 - 32 ! 3 4 35 : - :

¢ Soft DPrink b 1 H 1 i 21 q 3 : - :

v Industries | 8 h 341 v 708 271 ! - !
: : 25 - 437 . 5 256 15 ¥ - !
. Food Proce- ! 7 : 480 : 3@4 : - ' - ‘

. ssing Indus-. 2F ¥ 409 491 ! 118 : - :
i ries : 3F : 780 . 281 : 246 : - :
: : 135 : 42 : 42 51 ) - :
‘ ‘ 161 H 48 H 71 : 1000 . - y
i Chemical Ma-: 1C:e, : 341 . BEE 682 : - :
i nufacturing ! 8C : 73 H 45 | 22 ' = :
i Industries | 16C : S0 : I - : 1 :
. Semi-Conduc-: 30 : BOQQ 150 ! 300 ¢ 200 :
i tor and Ele-! H e S : - :
¢ ctrical In— | : 5 - . i
i dustries : H . . : H
: Rubber Pro- ! 245 i 136 Y 106 - - :
i cessing In— | 259 : 230 : S0 54 : 89 H
i dustries H 3 ' 99 . 596 | g0 H 62 :
: ' 12 : 269 ‘ 26 31 i 89 :
: - 102 1067 - 28 4 43 V9 :
: . 135 : 171 : 9 H 19 : 9 H
: : 164 :! 2617 ¢ 841 ¥ 8532 3 2i% |
: : 210 B G 5 4 ¢ 119 ¢ 234 H 11 '
: H 112 :+ 1000 s 64 60 H 25 .
: N : 132 s " 132 - 6 10 : 0.2 -
- - 330 H 288 H 66 | 29 i 6 :
. : x 5 : : : .
¢ Palm 0il : 55 + 264 ki 85 | 973 : 83 i
. Processing | 67 ' 9 : 0.6: ¢ - 4 : 0.01 -
¢ Industries . 165 ) 299 - 40 1 _ 442 H 36 ﬂy H
. - 168 : 125 : 8 18 ¢ 14 ;”ﬁ

e —————— —— A —— ——— ——— — — . S T o o i . i o . e e i S S S . T T T o T T e e, S e S S e S S e

Source: Department of Environment
i
-’
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TABLE : 3
INDUSTRIAL WASTEWATER LOADS FRCM KLANG VALLEY ZONES
KV 1985 1965 2005
cCcacvlion
¢ Zone : BOD ! Fleow ! =D Flow BECD Flow
'Setarak 47 . 03 930 0.7 : 2.20C ! i:6 5.000
'Ulu Klang i0 . 0.70 : 2,30 0.7 2.300: 0.7 2.390
:Bazu Caves/ 14 : 0.40 1.200 0.5 ‘ 1,500 0.¢6 2.C00
, Kepong : : ! :
‘Jinjang 41 i1 D5 ! 1.568 & 0.9 2.700 1.4 4,430
:Kepong 45 : 0.95 . 2.800 : G5.95 : 3.00C0 1.6 & 3,030-%
: Gombak 46 . 0.50 ! 1.450 : 0©.8 , 2,400! 0.9 . 2.700 .
:Secambut 42 ! 1.10 ! 3,600 ¢+ 1.2 ! 3.600% 1.2 ! 3.605 :
yK.L. 40 ! 0.30 8o0 ¥ 0.5 4§ 1,450: 0.8 1 2.588 2
:Sg. Besi 35 ¢ 1.20 : 3,800 : 1.2 . 3.800: 1.2 ! 3.800 :
:Cheras 12  0.15 3 500 + 0.2 . 500 0.2 % 500 :
) | 360 , 1.1 :.3.500 : 1.8 | 5.,500: 2.9 ! 9.C30C !
WKLE 32 ¢ 1.40 F 4,300 ¢ 1.4 { 4,300 1.4 . 4.300 7
:Petaling 27 5.9 :118.400 : 7.0 : 24.000: 9.0 :129.200 :
i Jaya : % 7 . - : 4 . :
:Batu Tiga/ 49 1 3.60 :11.400 : 4.7 : 14.000: 5.9 :18.2060 .
. Puchong : . . ¥ e = - . 4 3 -
~ :Shah Alam 24 1 6.10 :19.000 :. 8.0 ! 27,000: 9.0 :31.0CC :
- +Bkt Rajah 19 : 0.20 : .-70 ¢ 0.3 ¢ 850! 0.4 : 1.1i0C :
1Klang 21 : 1.50 : 4,800 : “4.4 ! 13.600: 7.9 :125.000 :
iNorth Klang 25 2.0 ! 5,000t 3.0 . 8.000: 4.0 : 9,500 :
:Bangi/ 54 ! 0.4 | 2,000 0.5  2.8500:. 0.7 3 3.500
. Kajang 4 : k- : $ - :
Units: BOD. tons/day )
Flow. cu m/day
-— ‘*
L
4
{
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TABLE : 4

PROPOSED IKTERIM HATIONAL WATER QUALITY STANDARDS

FOR MALAYSIA
-
CLASSES
ETERS (units) I IIA 1IB I11 v v
Ammoniacal mg/L 0.1 0.3 0.3 0.9 2.7 >2.7
Nitrogen
BOD ng/L -1 3 3 6 12 >12
coD mg/L 10 25 25 50 - 100 >100
DO ng/L 7 5-7 5-7 3-5 <3 <
pH 6.5-8.5 6-9 69" 5-9 5-9 -
Solour TCU 15 150 150 - - -
Elect. Cond.* }mhoa/cn 1000 1000 - - 6000 -
Floatables N - - N N - - -
Odour N N N = = =
Salinity* ©/00 0.5 1 - - 2 -
Taste KN N N - - -
Total Diss. ng/L 500 10C0 - - 4000 -
Solid*
Total Susp. wg/L 25 < 50 50 150 300 >2C0
Solids
Temperature ©C - Norkal +2 - Normal #2 - -
Turbidity RTU - 5 == 50- 50 - - -
F. Colif.**  counts/ 10 100 400 5000 5000
100zl (20000)* (20000)*
Tot. Colif. counts/ 100 5000 5000 . 50000 50000 >50000
100mL '
N = No visible floatable materials/debris,
or No objectionable odour, <

or No objectionable taste.

*
»
r
i oun

Related parameters, only one recommended for use
Geometric mean
Maximum not to be exceeded

*

yw
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CONTINUED ..... TABLE : 4

CLASSES
PARAMETERS  (units) I IIA/IIB I1I# v '
) L4
CCE pg/L 1T 500 - - -
MBAS/BAS ng/L N 500 5000 (200) - w
0&G (mineral) pg/L A 4LO;N N - %
0&G(emulsified ng/L T 7000;N N 5 2
edible)
PCB ng/L L 0.1 6 (0.05) - -
Phenol ng/L E 10 = - -
v
Aldrin/ ne/L E 0.02 0.2 (0.01) - -
Dieldrin L
BHC ng/L S 2 +9 (0.1) - -
Chlordane ng/L 0.08 2 (0.02) - -
Endosulfan = pg/L R 10 - - -
Heptachlor/ pg/L 0.05 0.9 (0.06) - -
Epoxide A
Lindane pg/L B 2 3 (0.2) - -
S
2,4-D pe/L E 70 450 - -
2,454 ng/L N 10 160 - -
2,4,5-TP ng/L T 4 850 - -
Paraquat ag/L N 10 1800 = -
!A\-.‘ -
N Free from visible film, sheen, discoloration and deposits

nn

# Maximum (unbracketed) and 24-hr average (bracketed) concentration

Iv.2 WATER QUALITY CLASSIFICATION

The system of use classification prdpqsed is defined as follows:

CLASS USES ' xR

I Conservation of natural environment
Water supply I --practically no treatment
necessary (except by disinfection or boiling only)
Fishery I - very sensitive aquatic species

7

ITA Water supply II - conventional treatment required
Fishery II - sensitive aquatic species ﬁ?
(A
IIB Recreational use with body contact
TET Water supply III - extensive treatment required

Fishery III - common, of’economic value, and
tolerant species
Livestock drinking
IV Irrigation

Y Nore of the above
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CONTINUED ..... TABLE : 4
CLASSES
PARAMETERS (units) I IIA/IIB I11# iv v
Al ng/L A - - (0.06) 0.5 A
As og/L C.05 0.4 (0.05) 0.1
Ba zg/L - -
cd -ng/L 0.01 0.01* (0.001) 0.01
Cr(VI) rg/L 0.05 1.4 (0.05) 0.1
Cr(III) cg/L - 2.5 -
Cu og/L 1 - 0.2
Hardness ng/L 250 - -
Ca rg/L - - -
Mg ug/L - - -
Na rg/L - - Kk 3 SAR
K og/L - - -
Fe ng/L - 0.3 1 ' 1 (leaf) -
N 5 (others) L
Pb rg/L A 0.05 0.02* (0.01) 5 E
Mn ng/L T 0.1 0.1 - 0.2 '
Hg mg/L U .0.001 0.004 (0.0001) 0.002 E
Ni ng/L R 0.05 0.9*% 0.2 L
Se ng/L T A 0.01 0.25 (0.04) 0.02 S
Ag ng/L L 0.05 0.0002 -
Sn ng/L - 0.004 = A
i} ng/L L ~ - - - - B
Zn ng/L E Sw . 0.4*% 2 0
: v " v
B ng/L E 1 - (3.4) 0.8 E
cl ng/L L 200 - 80
Cl, og/L S - - (0.02) - = by’
CN ng/L 0.02 0.06 (0.02) -
F ng/L 1.5 10 1
NO, ng/L 0.4 0.4 (0.03) -
P ng/L . 0.2 0.1 -
Si ) ng/L -50 - -
S0, ng/L 250 - -
S ng/L 0.05 - (0.001) -
co, N mg/L - - .-
Gross-a Bq/L 0.1 - -
Gross-B Bq/L i 1 - = -
Ra-226 Bq/L <0.1 - -
. 5r-90 Bq/L Y <1 - - k.2

At hardness 50 mg/L CaCO
Maximum (unbracketed) ana 24-hr average (bracketed) concentrations

»
I n

Hs

a
L

xi
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Limpuy Fet Jaya,

1>

Subang Java, Shah Alam, Hi
. .

and Fart Klang (Figure 1 and Z).

The effective watershed basins of the SHSungai Elang,
Sungai Batu and Sungai Gombalk are relatively small. As
a result of the mountainous natur s of these upper
roaches and rapid development ongo:ng within these
catc E":f:‘:&?l‘:t A eas., extramne high +lows are E D@ L e s
dir s g tne FELEY  SpEsan af . 2usden
thunderetoras., Construction of the Elang Gates Dam t

sigriticantly reducad natwal {low in Sungai Hlang.

The Eatu Dam will be fully operationzsl by 1988 and this
will further reduce the natural +low of Sungai Hatue and

Sungail Klang (downstream of Sungai Sombak

contluence near the Jamek Mosgusl.

Scurces

There are four different wastewaler disposal systems

used within the Klamg River RBasin, namely municipal
sewerage, individual community sewerage, buildiga
systems and non-—sewered system.
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The populations in Kuala Lumpur serviced by exicbing
© facilities as of 1984 are listed below
Facilities . Hfopul ation
(thaousand)
Sewerage
Septic tank, 236
imhotf tank 157
Treatment (city sewerage and individual community 425
L4
sewerage)
b
Monzsewered system
Bucket nightsoil A0
Four—+flush latrine 105
Fit privies = 106
Latrines over watersource (hanging latrines) 1z
Others ' ) 2
________________________________________ g.'______ e e e e e e e e o e e e o e et i —em e e e omn
Taotal : 1213
Individual building systems in the Klang River Rasin
are generally served by septic tank without any

accompanying soakaway or leaching pit. Almost without

exception, septic

- the surface
invariably

treatment

hecause

water drairm,
by-passes the septic tank.
afforded by most zseptic tanks is

most of them are never

tank effluent 1s discharged direct to

along with sullage

The degkee

des] udged.

which
of
negligible

Individual
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=

community systems are normally built by the developer

of  a particular community/housing area and usually

I .
comprise Imhoff tanks with effluent filters,
‘oxidation ponde or aerated lagoons. The maintenance of

Imhoff tanks and filters is usually neglected and tﬁe

resulting treatment efficiéncy of the system is quite

low (about 10%).

The distribution of the major industrial and agro-
industrial sources of water pollution in the Elang
River Basin are shown in Figure 1 . However the

Department of Environment (DDE) records are incomplete
’ .\‘ -

e

for smaller industries Fnd the usually illegal "backyard"

i * | :
 induStrie5. The wastewater data compiled by the DOE are

. based nn‘ infnrmatinn submitted by the industrie% and
-+EpFesent the effluent flow and 1load characteristics

after in-plant treatment,if any.
i &

| |
! |
.3.3 Solid wastes

ey ] L | .
~ significant . portion of the total solid wastes not
collected within the Klang River basin, not burned nc:rr‘,i’.
: : ' v
buried, finds its way into the waterways. It |is
estimated that fhe total non-collected refuse in Klang
‘ L

4
Valley amounted to some 403 tons/day and of this it is

8]
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is estimated that some 120 tons/day are  buried, 200

tons/day burned and &5 tons/day reach the riversz.
agricultural runoff

— L e e A

Major agricultural activitiess in the region include

rubber, il palm  and  coconut caltivation. Al mal

. !
husbandry activities inclode pilg amd poalbey farmig.
Flantation activities are +tairly well managed and

agricultw al chemicals (Fertilizer, chemicals, eto) are

well contrelled but  the surtacg runcoff from  these

plantabtions cowld  increase nitrate  and ohusphate
nutrient levele and puoseibly increase levels o

eutrophication.

Fig farms are concentrated near new village setblements
like Subang. Most. large farms (over 2000 plgs) use
single stage anaerobi%’pondg which provide wvarying
degrees ot treatment 'but many do not pevform
satisfactorily due to design deficiencies and to poor

cperation and maintenance. There are many smaller farms

without any treatment whatesoever whiich discharge
waste direct into waterways. <
4
|‘..;
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4
|‘..;
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4.2 "In-situ" reading are also carried out namely 4or

dissolved oxygen (DO}, turbidity, pH. salinity,

conductivity and temperatuwe using specitic electronic
I -

meters.

4.6 Data obtained ("irneesaitu” reading and  resulte o f
clremical analyses! arg stored In a computer Byt
beforehand’ results are scanned for dizscrepancies saoh
AL zudden changes 1 certain parameters.
discrepancies are fur the Enforcement Unit to act on by

. . . ~ .
checking the possible polluting saurces upsztream of the

monitering station.

A= shown in‘FigurE ! . for 1981-1934 condi tions, the

wid

river water BOD increased markedly when the river

flowed through the urban areas, and correspondingly tha

DO decreased. By the time the river met the sea, the
DO level was very low from time to time, as low as

or less than 1 mg/l. Thie means that the river was

9
sometimes barely asrobic during the critical iow +flow

= period. The widening gap bgtween BOD loading and river
DO capacity will EDOHEF or later cause the river to
become <septic over appreciable time periods over ite

lower reaches, unless suitable corrective measures are

3
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undertaken. This transition to groes septic cenditirons
1e exupected to take place withan the next 2 1o Rl
YEalrs.

.o Other parameters

The patterns of change along the river for  other
polliutant parameters_ére shown 1n Figures S toc 11.

These patterns are similar to theat of BOD which i1s, low
near the river source but increasing as it passes

through industrial and built-up wban areas.

Ul
14
=
]
r.r
o
]
=
W
e
¥+
Irt
[
-
=
o
m
I
fom
1E
on)
—

The Department of Environment uses the weighted average
of several major parameters namely BOD, COD, suspended
solids., pH and amman%e;_kc_al' nitrogen to calculate Water
Guality Indices of Malaysian rivers. Therefore, the
trend of water gquality from year to year can be
observed. Anyway, there are ccepticism as of the
acceptibility of such calculation relétive to other
statistical methods. x
According to the WAl trends, the Klang River water
quality is in a yo-yo pattern although there are

some 1mprovements. i
b. Epilogue

6.1 The Water quality of most Malaysian rivers has changed
Fi

for the better over the past 10 years as a result of
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R
6yt

water pollution control actions brought about By
appropriate legislative and institutional arrangemente
but sad te say, the statement i1s not generally true for
the rive; that rune through the Malaysian capital.
Actually, the quality of the KElang Riwver might take =z
turn for the worse unless zuitable corrective measurss

are undertakern.

Domestic wastewater should receive the same atterntion
as organic industrial eftluentse and be required to meet
the appropriate effluent quali%y requirements by
centralised treatﬁent facilities. This is especially
true AFfor the Elang Hiver basin which carvies the hesavy
burden of rapid industrialization, urbanization and

population growth.

There is also a need {QF a-reappraisal of the level of
competency of many 10C;i authorities 1in implementing
and enforcing varidus laws and rules for spil
conservation, control of run—-offse from contruction
sites, logging sites, tin mines, earthworks or Ut5er
land development a&fivities. This is because there is
!
no general improvement of the suspended solids
parameter in many Malaysian riversland some rivers are
gettiAQ Wor se (includihg Elang River). NEVEFthEIESE,Ia
Joint effort by all relevant agencies 1is greatly

needed to overcome wvariouse aspects of problems selated

to environmental management.

10
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permission to precent 1t. The opinions expressed herein
are those of the author and do not necessarily

represent the decisions and the stated policies of the
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AFFENDIX 1

STATION RIVER DISTANCE (Km) REMARES

NUMEBER FROM ESTUARY

2013601 FELANG 2.238 Bridge near the estuary

20144602 KLANE 18.19 Bridge at Klang Town

3117605 FKLANG F0.80 At kEg. Datok FHeramat inear
Multipurpose Hall)

Z014603 KLANG 25.18 FKota Bridge, Klang

3117629 AMFANG Q0. 80 Near ﬁmﬁéng/ﬁléng Confluence

2013637 DAMANSARA 52.49I Batu 3, Shah Alam

3116620 KEROH ?1.00 Bridge near Datsun Service
station., Segambut. :

I016624 FPENCHALA 6£5.04 8th. mile, Jln. Klang Lama

3Z16621 JINJANG RZ. 00 Near Batu Elementry School,
Jalan Bernam

Z016607 KLANG 74.06 Y Bridge at kg« Fetaling

. ‘Bahagia

3217619 GOMEAK 946. 28 At the corner to Batu Caves

3117610 KLANG B3.72 Bridge at Jln. Dang Wangi

RZ17627 BATU 97.08 Bridge at RBatu Caves

3117626  GOMBAK 86.94 Jin. Tun Razak Bridge near
Jln. Ipoh =

‘3217603 KLANG 97.24 Bridge near Mational Zoo

30156&2 KLANG - 44.76 k Bridge near Seman Estate

3015632 DAMANSARA F S93.00 2 Em from Monfort Boys Home

I016625 FKUYOH 72.43 7.5 mile JIn. Fuchong
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STATION
NUMBER

117630

2116604

0166351

016625

RIVER

KLANG

BATU

KLANG

KERAYONG

DISTANCE (Km)
FROM ESTUARY

g84.36

Q0.16

62.79

14

REMARES

Brickfields., junction te Jln.
Lornie

Bridge near Maxwell School

Fuchong Weir

14th. mile Jln. Klang Lama

[

‘r
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AFFENDIX 2

Dissolved Oxygen (qg/l)’ 0il and Grease (mg/1)

Fremperature ( C) Fhenol (mg/1)

Calaf (Hazen) Detargents (MBAS) (mg/l)
) furbidity (FTU) FCE (mg/1)
' Conductivity ( Jueg) Organochlorine (mgrs/1l)
4 Salinity {(o/o0) Organophosphate (mg/l)
o pH 8 o) Carbamate (mg/i)

BODE at 20 C Fre. Colidfarm (MFEMALIOO ml.)

cop : E. Coli MPN/100 ml.)

ammoniacal -Nitrogen As (mg/l)

Mitrate-Nitrogen B (mgs/1)

Total Nitrogen Cd (mg/1}

Chlaoride (mg/l) Cr (mg/1)

Flueride (mg/1) Cu (mg/l)

Cyanide (mg/l) Fe (mg/l)

Sulphide (mg/l) ; Fb (mg/l)

Sulphate (mg/1) Mn (mg/1l)

Fhosphate {(mg/1) Ca (mg/1)}

Hardness (mg/1l? Mg (mg/l)

Suspended Soclids (mg/l) Ni (mgs1)

Dissolved Solids (mg/l) In (mg/1l}

Total Selids (mg/1) Ha (mg/1)

® .



